This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



* Searching PAJ 



1/2 ^— V 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 05-1 1 781 3 

(43)Date of publication of application : 14.05.1993 



t — 

(51)Int.CI. 




C22C 38/00 
C21D 8/00 
C210 8/02 
C21D 9/46 
C22C 38/58 
F16J 15/08 




(21 Application number : 


03-112119 


(71) Applicant 


: NISSHIN STEEL CO LTD 
TOYOTA MOTOR CORP 


(22)Date of filing : 


18.04.1991 


(72)Inventor : 


HIROTSU SADAO 
UEMATSU YOSHIHIRO 
TAKEMOTO TOSHIHIKO 
HAYASHI SHIGETO 
SUGINO TOMOYUKI 








SHIBATA SHINJI 



(54) STAINLESS STEEL FOR METAL GASKET HAVING EXCELLENT FORM ABILITY AND 
FATIGUE CHARACTERISTIC AND THIS MANUFACTURE 

(57)Abstract: 

PURPOSE: To provide a stainless steel material for metal gasket having fatigue characteristic 
and high strength. 

CONSTITUTION: This stainless steel is composed of by wt.% <0.03% C, >1. 0-3.0% Si, <4.0% Mn t 
4.0-10.0% Ni, 13.0-20.0% Cr, <0.30% N, <0.01% <0.007% O and adjusted so as to become 30-1 00M 
value according to M=330-(480 x C%)-(2 X Si%)-(10 x Mn%)-(14 x Ni%)-(5.7 x Cr%)-(5 X Mo%)-(14 
X Cu%)-(320 X N%) and the balance Fe with the inevitable impurities. At the time of 
manufacturing the steel sheet by temper-rolling after annealing through hot-rolling process and 
cold-rolling process to this steel material, this sheet is made to fine grain structure composed 
of substantially austenitic phase having <10|im crystal grain diameter with this annealing. 
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(57) [£ft] (tKE*) 

I«dc] MXfcfcHT.C :0.03%«IT, Si: 1.0 
%£*g;t~3.0%, Mn:4.0%lMT, Ni : 4.0%~10.0 
%, Cr : 13.0-20.0%, N : 0.30%«TF, S : 0.01% 
ttT. 0 :0.007%ttT*«*. fro, 
M=330-(480xC%)-(2x S i%)-(10x Mn%)-(14 
xNi%)-(5.7xCr%)-(5xMo%)-(14xCu%)- 
(320x N%) 

oaica3Mtt^30J5l±100ttTh&Sck-5^BIBd*i 
*fr6&*o d©«»»*«MIIIEIlXSJ3cfcV»IBflE« 

jimztztc o xmmk chres l tme <b r « ic * u 
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[»*3JI1] C:0.03%1UT, S 

i:1.0°/o*8i-3.0% Mn : 4.0%ttT, Ni:4.0% 

M = 330-(480xC%)-(2x Si%) 
-(5.7xCr%)-(320x N%) 
OitKft? M<a/)<30W±100J^Th &£> £ a Id C , S i , M 
n t Ni,Cr,N&tfmm$tn:&K>, »g|WFej3«fctf3F 
rT« ft K )1 A L T < £> ^*6» ^ 6 & 4 JStJBllPXlt «fc 

[»#JH2] M%Ki3l*T, C:0.03%JiTF, S 
i : I.OXtiBx.— 3.0%, Mn:4.0%JUT, Ni:4.0% 

M = 330-(480xC%)-(2x Si%) 
-(5.7X Cr%)-(5xMo°/o)-( 
<D5&lZ'&5 M«3b<3OW±100WTfc &£> cfc 5 K C , S i , M 
n.Ni.Cr.Mo.Cu, Ni^Hfi^tiTfc «9 , KSUtfFe 

[18*313] Mn:0.5%i^T, S : 0.004% &TF . 
N : 0.06-0. 20% T!*afl|#JJ(1 £ fett 2 KEfcCDXT- 

M=330-(480xC%)-(2x Si%)- 
-(5.7x Cr%)-(5xMo%)-( 
(D5£\ZVto M«tf30JU±100WT fc£ cfc I- C , S i , M 
n, Ni,Cr,Mo, Cu, Nfitft/|^£ ftTfc 9 , SeSiWFe 

SlW«ttlC$feJt*ffiS*50%W±a)>&Mff5I« : 3lSU, l£ 
PSE KflmM^mMStflOiLi ttTa>*HWK:* - X 

MT ZtZftmt T SfiEJBiPXttfc J: ft »»tt(C«*i 

[»*3H 5 ] IIISff5ili25-45%*;1|(7)JE5I*Tr^*fi 

* ftasitfja 4 u:E«<DWit*i*o 

[!S#H 6 ] tlS/±5lHtjMMI^700 o Cl^±1000 o CJaT 
©S«»«Tfrtoft*SI#JS 4 £ fcl* 5 KEtta>H&# 

[IS*H7] 8«ff»*ftfc»IStt, »fl©^^ry 
S^«lC^^DX^lC300 o CU±600°CWTCDSJgi5HT 

[000 1 ] 

Wt u^oipxSBro>«»l$tt^s** ti4«lx.li Si* 



-10.0%, Cr : 13.0-20.0%, N : 0.30%tUT, S: 
0.01%JUT, O : 0.007%UTF&#*, /JO, 

-(10xMn%)-(14x Ni%) 

—10.0%, Cr : 13.0— 20.0%, N : 0.30%WT, S: 
0.01%L^T, 0 :0.007%teTF*d*. W\Z, 3.0%ttT 
<DMo£^li0.5-3.0%O)Cu4 1 2«*5<fctf/ 
£fcl*Ti, Nb, V 40.1—1. 0%CDiBll|-C : ^ti^tl 1 St 

-(10xMn%)-(14x Ni%) 
14x Cu%)-(320x N%) 

[»*3»4] M%I3*J^T, C:0.03%iMT, S 
i : 1.0%*«x.~3.0% f Mn:4.0%tMT, Ni:4.0% 
—10.0%, Cr : 13.0-20.0%, N:.0.30%t^T, S: 
0.01%JiTF, O : 0.007%JJTF&S*. aSlCck^Tli 
^IC, 3.0%&T<DMo2i£l£0.5— 3.0%CDCu£ 1 fit 
fcl*2«fc c fcUV'£fcl*Ti,Nb, V£0.1-1.0%or>$6H 
"C^rft^ftl St fc(*2«W±*:**, 

-(10xMn%)-(14x Ni%) 
14xCu%)-(320x N%) 
- ffl3ftT#fcB^JrT(Z)#*^y h, ~£IZI£X- h777 

ft&teXT>isxm&&v*<DmmiDmzM?2>o 

[0 0 0 2] 

frt,)&&$Zit£&timtbm 031^4x4 fc&K:, CftK 

-oizrmmzmz, $%\z b*-±ygL<Dov>{? 

*^'y*>) II^it^C^^^TL^o dft£ 
I* , ;^P B ^iJDXl3 o T S# 13 ffi5i "b ft 4 *JPX$Ifb 

^coip^^-^^^->r h**x>uxiH"efe£Sus30i 
*M^±lcfflue>ftTi^o ffiffl^hLTfi, 
h "C 0 . 1 -0 . Ammm. CO J8« ft **t fc U M ^ If x 
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[0 0 0 3] 



5 k c flaws ^*itusa<, sus3oi Kn-eanaut * 
aaBttxfti&Kfcrftfcfctiic & 

M = 330-(480x C%)-(2x Si%) 
-(5.7xCr%)-(320x N%) 
©sKKfltd M«a<30J24±100ttTfcft* J: -p IC C , S i , M 
n, Ni,Cr, N«/j<HSdtiTi3f9, JISP^FejBj:^ 
"T«W(C>fiA LT < S^|i6*A^3&5^Jpxttfc «fct/ 

M=330-(480xC%)-(2x Si%)- 
-(5.7xCr%)-(5xMo%)-( 
<25£lCft 5 Mffi*><30lU±1 OOJJJIT t^Sct^CCSi.M 
n, Ni, Cr,Mo, Cu, Ni&HSt Lfericff^DX-tttecfcUffi! 

-ts 0 

[000 5] ^UT, &*T>\s7Mfr*>ttiZ>*9 )I1S 

UMBBEJixSfi cfct/^mJEffixStefc"? iLMMttlZM 
H JE L TiHtS h T S lc £ L , BUHHEKlfflttMlzft 
Jtt*fflI*B%tt±(D;*BffiIIE**U I£tlKJE3ImJjl& 

TfftO , ISKJE55mj^l*700 o C^±1000 o CaT(7)^Jg 
y h^ttl3^^QX^lC300 o CJa±600 o CJaTO)^lEH 

[0006] [ftH(Di£&]%r, *&BMi;:&f*«&dt 



Lfc*^IZtb:- KMRSPOffiffi ((*)ffl'J 
R 95, ^ffl'JRSfl) ICS^D^* ^WtltfSg^U ffi 

^fc, ^*^/t<y*>-ct,n«icpj««ctpx-r*Piic 
£>S 0 **hJ3I*;:<b «fc o tef&Wzlwmz&'D 

[0 004] 

MOI.C : 0.03%JSTF. Si : 1.0%6ai-3.0%, 
Mn:4.0%JUT, N i : 4.0%— 10.0%, Cr: 13.0—20. 
0%, N :0.30%tt~F, S : 0.01%1UT, O : 0.007%W 

-(10xMn%)-(14x Ni%) 

1/13, CCD^I3^b(3, 3.0%#T<OMo££:l£0.5~ 3.0 
%tf)Cu£ 1 «iifcte2«fc«fcl//£fcliTi\ Nb, V£ 
0. 1-1 .0%CDl5SlTf ^tl^tl 1 ft £ £1* 2 «Jjil±«:**j 

-(10xMn%)-(14x Ni%) 
14xCu%)-(320xN%) 

hffl©&fbfcffitoT*J»-ea&£/><, *»^M(Drfc<M 
Hff 5i a <fc 9 A i ^fiEJK* P xtt 6 f« S fc isb iz tt^Bftpxic 
9 •Ultfc, fiEJBiPXttlc*4J:5li3& 

So CO/cto, C(i0.03%WT^ Lfco 
[0 0 0 7] Sil»»MfcLT*»-e***< f jftgtfJIj 

X<DBlC£r*ftPX«jeT^>1M h«*ttttlCU, 

iitt, wttiBstosfcftt^BipxaoRjaflia^ct* 

CGD,££%ltT£h Si©±RBIi3.0%fc&* o 
[0 0 0 8] Mnl4KB«4:Lrt*«!i(cB<A<*-x 

0X*1?©Mn*r©5S«*«B6ti«o fce**BB"Ci* 
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tf«Ul^<0TM*Mn*l*O.5%*>?i£: L, MnS^CD^ 

[0 0 0 9] CrliiHft14±^S(7>iSE»-C*«»o ScEir 
*WJttfeJ3«fctfiWMt*«*r*ft»l3l42l>ft < fc*13 

CMUIL^Oo ^^Tr67X7^f h*gfp$ij(7)/ztolc 
Tt-^TM h±fi67C* (C, N , Ni.Mnfc^) £^ 

tiicadofcatrjSipL&ittitf&e*: < & s# , 

ft*><»£*i&<&So 30ct5&Chfr£CrCD±PS(*2 

[001 o] NiiiBafccfcr/iig-c^-^ft^ htB 

So CO£<toNi«l*4.0~10.0%h L£o ct9#£L< 
1*5.0— 8.0%fcr So *6lC»AttW«frtt©ffi^6t»4. 
0%J^±<Z>NiO>JS*0(d:*fiJ-CfeSo Lfr L10%£jgxT 

i(*4.0-10.0%tf#£ UIn 0 
[0 0 1 1] Mo(*^<7)^-*5Ic*£±#c*-eSh£*, 

itmTZo L^l7X7>f h:7*-^-Tr£S£#>lc:?' 

fifiT<D5BfcfcS<&-e±RB*3.0%£; U£ 0 

M=330-(480xC%)-(2x Si%)- 
-(5.7x Cr%)-(5xMo%)-(14x 

(1 *««l»»G)BB«*(c*J|jlS 

fi^ft Ot&« hft^^OT, 30*;^CDfiiTf I*;£Pb1JE 5£ £ 

T^*axt4(D®^b3ou±h-rSo ££ioo£*gxs 
toric»ipxttftit»r*^fcA<ffl«fcft*o co/c*?>io 

OttTktSo C(DcfcdlZLT*fMJ§li, »nBiPX«<D 
BEJBlWIXtt* T? S S /citato S ^ < , ftfSSDXle: ioT 

±rs x^u^>it>r hffl^ffii\;^rajjDXTfsa^f § 
&g e ti s ct a {3 l , $ fcaaotig & s t n i* 



[001 2] cuim$mm<Dm, sito&Kftmizj: 

S<, ^r?Si:JftlH*PXtt4Rl«Lffl*i(DSHi:3&: 
So CO)£<&0.5~3.0%^ Lfco 
[0 0 13] Ti f Nb f V[*R»«iaaa)fl!dft±#*-& 

o . 1 % w±a>)8Ao z&mtTZo i>i?i> &m%±iz)mu 
mMffift<Dm<tiz^tewz<DT-zti¥ti<D±m&.Q% 
[0014] Nitctmm\z^-^±^ h±f&7tmx- 

©fc»a*&»iHiipxflMbiBft«^r*&»icc^ft^ 

HffitoT S o U U , ^MlC^Pf S£:7a-*-;KZ) 
HHi:&S©T:0.30%WTi: Lfco fcfc*0)>8*P*liB$ 

y^bic^rssi^cufiiccfc^r^s^s^, ct o 

U < 1*0. 06—0. 20% T:£> So 

[0 0 15] SliMn^C^it^co^ticMnS^^U, 
5214 S3 ct VmfU £TCDj)PXttcD<£T£ 1 b f COTrO. 01 
OXttTttSo &fe»«T?dEJElHIX(DJKLl^«-Cli 
£ fclCMnfccfctf S(*ffil^tf»£ L < , MnMI*0.5%* 
>H, Sgl*0.004%WT##£ bUo 

[0 0 16] 0(ift»»*(7)jBjfth&*Sf*Jl^a«|«: 
ff£/£L^T^7cillTf£> , 9 Al, Ti^^Ot0i^^^ 

z^7zffk*<£t;£%\z&\zmmtuz> 0 z(Dtz&>oi*i& 

IMSiTH* Ll^ 0.007%JilT-Cfeti«B«l*aj«-C# 
So dCOfc*t>OI*0.007%UTi:bfeo 
[0 0 1 7] Mtt: 30tt±100t^T(ZOUT o C, Si, 
Mn, Ni, Cr,Mo, Cufcctt/N 130 l\T±I6(7)tElST:^ 

^^its^, Ttzu)&izmoMmmo&±m&T£t£ 

-(10xMn%)-(14x Ni%) 

Cu%)-(320x N%) • • (1) 

<*^5iJtfST (ftPXBHb©(ST») *N0)}SiPT»oh 
mz N >8*p«l^ ct S WJ»fi!fb i: »J(ffliKS*aSll s m% 
®fbSO±#4^?AI3>Sffl-rSct-7lCL, ct0?S?Sfi^ 

fb ^ Jlfico S i 4 *PT S C t iz ct 0 fit l > Bit JE Tr 
tSSffl^oa^lciPXSIfi^^xVit-f hffi (a~+B) 

i^<ts?iS±#^*gruc:tft^a)jEPR»si^e, BS 

Xt44^« Lfc h C S l3»§RA<fe S o 

[oo 1 8] &J3, c*ie>a>dt»wHic**B^S!^i*jK 

K*l ^ L r ;^iP ^ tl S C a^REM( #±J1tE^ ) , mm ftPX 

tt»#i3^cD^SB (o.oi%j»t) «*^sic«si;t 



(5) 



[001 9] ±i&<Dmm\zmm£tirz*mBMmit, *<d 
tm £ m r z> o c ©ffl«H*JK on id 50% ft m x % 

S*AD^700~1000 o COfflJ*rKKHU«tttfe?T -5 -hid 
X <T *y h ^(DJSRJBiPX© g(r * £ \t'ik lC300°Ct^±600°CtM 

[0020] ;*iz*«Bflicse-9«!Jfi*^id:oi\TKB^r 
r, f^cDii^yT^t-ct5id*Dxa^^*5^^*Dx 

tt ft ff 5 tu to ftfil JE5£ 1 3 fc t > T 50% ft tt x. S Xffi* ( >fe 
Kfftifcfflffifcftfl, <d *i ft J&JF^PX L T t *® JJJlJEti 

^5*0*^ y 9to9t&totei\inx&awm*>ti, *jpx 
E&ww>mibnm\z jt 3$&e±#^ s i *> j; t/ n aa«u: 

r s c: h a< pjfigt: 2 e. J5s«ajxtt ic «*ifc t>tozmm 

[0 0 2 1 ] CCT:1tlCpM/±^BuMiifeft700 o Ci^±100 
0°CJ^Th LTl^tf , 3ti(i700 o C*>H-Cli»lffle«|ft 
*»3<Dld«B$PJ*^ LX^W^&u;:*:, * 6ld1000 
^ftiBi*SR*Tttlltt«fc<fctflM«3!)<«U<10Atei 

©«ttl*x»w«*-ca>a«s««^>f >TrHlt^ch 

[0 0 2 2] ■■EflE^^ot\TaHHtttMMtt0E)tta 

ftltM Id Tjk 2 ft & z t < fe*m cfc 0 t ft in ES*T §41 
S££l±JtJa£*l, 25%^±45%*>S^^h%^bti 

So 

[0 0 2 3] R^MLJIId^lNTli, ^^M^^ry hfc 
±600°CJaT<Z>>SjKKfflff»£ LU 0 ZCDTmOO°Cl*Z 



*i^Mto : Am^itsmto^t^^)i^m^to\z*mni: 
mis&mto-cteiszt, ^/z±pg>ajgft6oo°ch n© 

jsM#6tL&u^6-e*s 0 i*a«i ! 3ii*mi*io»tt±fc 

[0 0 2 4] W±0)cfc:dlC*^ldJ:tl^, b5^(0^ 
MO m Id 50% ft « X 2> ;^r B 1*PX ft *£ U , 700°C~ 1 000°C to 

jgjeeH-eseates^io/zttT, *kwi;:i* 1 ~ 5 & 

it it * tntk±toVkSt * m & ft*, t (if# e> ti & a* 
^Tzmmjitt\zmnrz*?)i'tfx j Ty hmttntm* 

idctox, KSijK-e^ofi£}B*pxttS:i^shri)^^^ 

>r h C0*PXS5CD ^ ^7 □ ^7 3 y 5 C0^±ft RSih U , 

[0 0 2 5] fcfc, *«Bfl«[iHj8tt!!8T:*^^-^ 
^^^f Kt§ftMTS(7)T:, HKH5«8*ficfc«5B!ra)xa(*S6 

L^aiffl^a*fiftf#S^:^ldliPHBu«E$BftfTOH?ld50 
% ft tt x. S ;«MBE5E ft «fir itwt&co £ 

ld7Ft"o 

[0 0 2 6] 

[sasff'j] si id^r^ (ss%) a>*«Bflsi (n 1 

-9) , '&*m (A) tJcfct/JtRM (a, b, c) ft» 
a»6, K>*ftfft>, S*tiSSffliftO«/?ft0.25mmhU 

fco ztizftm* ^<DV->y^t urg^ufcc ^eid 

IS^Id400 o CT:30^^(7)^^ftffiL, C^ftB^a 

ft8jm&<DV->zr)\,£LiL 0 3&fc, ssgido t\r (ddihm 

»*(Dl¥«ia2lC^Lfeo 
[0 0 2 7] S^L/c§it>^;HdOUT^I?IIitI^ftfi : 

liff^jjoxtsoet^ft , * fcwafflSffcoD-* >^;ndo 
#f 82 l/co & fc * 2 if a) a TS(*^j» toaKrSfeo ? I * 

(TS)(D^T:$)So *fc*2*(^lilMlKr«l«Ufctt»^ 

cd^h b b^S (//) ft#i±r7jtU/zo ^fc, fi6*inxi±K 
mzm 4 ic^r jE«icK«M-*j5EJg*px u/c^ ^^^fflij 

Ra^rtffl'JRSP (R=0.2)ftK^L, ^^a^^^<7^ 
L (OEP), «ffl&^n^'v^9 (AEP), f>m 
^•9 (x)-cffPfiBUfco *fcft»fi»tt, H4<7>Wtr- 



(6) 
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©, »J*ifcU (OEP) ^fJti&O (XEP) TffFULfec 
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[0 0 3 0] ^20^^e>;*©Ci:A^e.A^Tffe5o 

i: <fe 1 75kg/mm2HfF^©3iS ^S«ht5 0 
[00 31] *$P3lCft?ieffi0!lNo.1~1OT:li, r&to 



usastt-e i* , t » ? tiam t, Jjqxb$ s t> □ * ^ >y £ 
»ft5ia**fc*u-cos. (n 1 ) -ctae* 
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(57.5%) &mff&K>, R£fl5iH]XB$|*|fllj ( F ) 33 J; 
iWffl'J (R) RSPtt»l3S^D^^<y^A<*^r5o * 

HE»**Tlf*itf (40%) , (R)R»Ctt«ti 
***r*Ci:ft<J5eJB-C**A«, l*H»JR3S (F) I3li 

[0 0 3 2] tt«flHto.13tt, (N3) 

saasrffiLxtjgiftii&ortffl'j (f) Rgpiciissaa&s 
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